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Data comcerning the regulation of the bleod= system in irradiated snimsis 
are represemted in the Literature ‘2 an extremely 
incomplete fagshlon. Specifically, practically no investigation has beer wade of the 
hlood reaction to various physiclogioal stimuli used under conditions of radiation 
pathology. The work of Ye, I. Komarov (7) is an exception; here, a utudy was 
wade of the leukocytic resotions to a food stimulus in male cate irradiated «ith | 
Yarays in @ do.sa of 300, 500 and 1200 ©. The author observed & marked distortion 
oF the leukcoytis reactions not only against the background of the radiation 
leacrpenia but also during the period when thare waz still no leukorenia. In 1955-195 
ve, in conjunction with our students 8. V. Astrakhan and G. D. Monzul' (23, observed 
& change in the leukeooytic reaction to ailk in mais oats irradiated with « dose 


” 


| [Following is a translation of an article 

of XO r, which wes most pronounced during the late poridd sf the sickness 

| | ifourth to sixth week). 

| The prssent work Was undertaken as the development of these obasrvationa. 
As a gtimulus producing the reaction in the blood we utilized, just as we hed hefore, 
the purenteral injection of milk. 


It is known that the intramuscular administration of milk produces an increa. 


-? 


in the Leukacyte count fex three to four houre in healthy mals cats and rabbits 
(3, 8, 10). This reaction served as a criterion f of the state of regulation of the 
biead mys tem pane experimental conditions. D, I. Gel‘dberg and his coworkers 
(4) wiudied the Leukosytic reaction to milk climically, in varisue wentel and somatic 
diseases in people. 

Our communication is based on material obteined in 182 experiments 
on 45 rabbits. The animale were given three cubis centimeters intranvecularly 
(in e dose of 1.5 cuble centimeters inte both thighs) of a boiled and filtered 
16 percent solution of dry preserved milk. The leukooyte cout was investigated for forz: 
hours at %=minute to one-hour intervale; in the majority of experiments the differential 
count wes sleo made. The investigation was conducted on a fasting e+ mach; the 
appesrance and the oder of the food were also excluded. | 

Tt was iret established on 37 healthy rabbits that the leukocytic 
reection to milk we quite constant and “oll expressed in them, ‘The ino rracan 
in the leukocyte c. + oceurred 50 minutes to two hours after the injection of milk: in hat 
of the cases it waa preceded by a brief leukopenic phase. The meximux incrawe in the 

Levxeeyte count during the experiment amounted to an average of 116 percent of the 


ovigiral Level in the healthy animels. Four heurs after the admuinistratian of mili 
the levkecyte count was close te the original or remained sonanhat elevated. The leuko- 
ey.chia oceurg chiefly because of the increase in the granulocytes (segmented and 
atat pecudoecalnephit—a), with a relative lymphocytopenia, althegh the sjaniuve 
Lyovhoryt* count may inorease someuhat. The erythrocyte comit did not change 
sader telly after the inieotion of milk. 

Renewal of the malik injections in the same rebbitr after five te ten days 

led to a «all expressed reaction with « repetition six times. This made it possible 


fer us, ty adhering to the interval  -‘petwoon the experizente indicated, to 


[ 


Investigate the sane animale repeatedly before irradiation and at various times 
after it. . 

A totale-body irradiation of 29 rabbits wae performed on X=ray thera.entse BUN<5 
apperatuses with the simultaneous operationz of two apparatuses. The ivreadisation 
conditions were the following: 150 kv, ourrent 15 ma, distance from the anode, 75 om: 
filters 0.5% mm Ci. and one mm Als; dose rate 18.5 ¢ per minute: doses 300 end 600 r. 

The Lacweytice react!:..a were investigated one, four, nine, 11, 16, 21, 36 ard 35 days after 
the 4rradiation; each rebbit was investigated four to £ six times 
at intervrale of five to eight days. 

Trradietion with 500 r caused acute radiation sickness, which torminated 
on the 30¢b day with the death of approximately 50 percent of the enimaiz. For the 
purpene of eliminating the general early reactiz, which oscurs very stornily in the 
rebbits end frequently terminates in death during the first few hours after irradiation 
with ton vee of lerge coses of radiation, anesthesia was used inaediataly after the 
Lyra dimtion-<the production of « drowey etate with ether end 4h steinietration of ane 
to 1.5 cubis centimeter of 10 percent sadiun . pentothal solution. The enimie 
were weintained in a state of superficial sleep for two or three hours, because of which 
St wee posetiie to Lassen the soverity of the early reaction to a considerable degree, 
sithouch three rebbite still died from the X-ray shock. Fer the purpose of equalizing the 
condi tlons the centre! (non-irradiated) rebbite were anesthetized for the sane 
time and investigated in parallel with the irradiated snimela. 

A day after the irradiation with 600 r during e period xoon 6 pronounced 
leukecytoais was observed in all the rabbite, the positive reaction to the injeotion 
of miik wae maintained in four out of seven rebbite; in three animals the levcosyte 
count did not imores..-. The typical course ef the leukosytic curve was altered in eli 


the onimale: following a brief inorease or without it the leukacyte count decreased 


renidiv, and four hours after the injection of milk amounted tc 15.4 
vercent of the ivitial levsl, on the average (4550 ae against 29.600). On the fourth 
day of radiation sickness the administration of milk preduced a laulocytic reaction 


similar te the normal type but osecurring at a radvoed level. Tie leukocyte count 


increesed from 2600 to 5500, on the average; in one case cut of eight there was xo 

pusitive reaction. On the ninth cay after the irradiation the leukosytis reaction 

vex also positive in seven out of eight snimale; the leukocyte count incressed 

Pro: “O00 te 9o00, on the everage, end then dropped to the cPigiral level. On 

the jith-t7t& day the reaction wae negative or inverted (parsdexianl} in il 16 

Yabbita investiguted at this time. The injection of milk in the 

majority of cases led to a reduction in the leukocyte count (by compariaon «ith 

the original). Om * « 11th day the leukeoyte count decreseed after the injectio of 

milk from 42006 te l4u0, on the avermge. On the i7th day the most marked veduttion “as 

ebserved in those ceces where the raiiation leukeapnia bad already deen replace! by 
restitution of the norawal leukocyte count. Thus, in rebbit No 30 fclicwing 

the injoction ef milk the leukecyte count dropped frow 8150 te 190); in rahdit 

Ko 31, from 16,400 to 2156. In antwale with a low original leukoayte count the 

injesticn of milk did not evoke any Jaukecytic reaction. On the 218% day of radiation 

Bloknees x the positi-s reaction to malik was recorered in the wajerity of aninel <; 

hotever, in two out of nine rabbite 14 remained negative. ‘hirty daye after the irradiatio: 

the infestion of milk predused ea typical leukwoytvaie in all the rabbits, even more | 

prenouncaed than before the dieense~— & average inereses in the leukocytes by 16 percent 

€56,060 as sgainet 13,600 before the adwinistration of milk). The results of the 

verious experiments obtained are precented in their sumurixed form in the 


Table, 


en 


On the feo=th te ninth day after the irradiation, with a positive reaction 
to milk, a pronounced increase ia the abeclute and relative granulocyte content escurred 
accompanied in alnost all eases by an increase in tne cuaber of stabs feras. The 
lyephocyte count did not change assentially. Therefcre, the gorere, mulew and rag RS ay 
ef the changes in the differential count were maintained, despite : 
the different original vackground; whereas in the healthy rebbite lymphocytes predominate 
«+ the bleed, in the irradiated snimals a relative gramilocytosia wae observed 
wits & taletive and absolute lyxphooytopenia. 
During the period when & dnveried leuxepenio reactica ssourred in response 
ko the injection of milk (on the tith-17th day of the aicmess) the reduction occurred 
chiefly botause of the reduotion in the gramilocyte count. 

After ea total-bedy irradiation vith 300 r, which ieiuaaa es mild form of 
rechetin: siokwese in the rabhite, an absence cf reaction to milk was observed at the 
eae thee os after a dose ef 6002 r, but it was noted tn only thre» out ef 12 animals. 
in the other cases, the dynemios of tha leukecytio revxotiona did not ehow any 

Jeviations from the normal. apparently, the ahange in the reaction of the blood 
to sn edditional stimulus of protein nature depends on the severity of tha radiation 
gicknewa, an’ the ¢sse of 300 r epprosches the threshold dese for rabbits in this 
reamed 4, 

therefore, four periods wey be distinguished in the change in the 


roguiatan of the hematopolatioc ayeten under the influence of large doses of jeniziug 


On the fisst dey after irrediation, that 4+, during the period of the gener 
oust, y roaction when leukocytosis te cheerved in the peripheral blood, the reaction to 
sie gil injection 4a altarsd—after a brief increase in the ieukocyte sount (or without 


it) the count decreases sharply and afterwards remains at a low levei. In thes 


cel 


irradiated eniueis which vere not given milk the post-radiation leukeeytesis 
was maintained for a longer time. The impression is created that the parenteral 
eduimisiration of milk on the first day after irradistion accelerates the development 
of radiation leukopenia. 

In the secend period (third to 10th day) toe injection of an additional stimulus 
of proteic nmeture inte the body produces a 2 more cr less normal type leukooytPo reaction, 
deupite the marked leukopenia. Under the influence of the wilk tie leukocyte count 

Snerensen by 3000-5000 in tue or tnaroe heures, after winch ft drope te the 
original level, During this period, despite the considerabie depression in hteraicpoiosia, 
an siayante reaction ia mainteined to the protein stimulus by the iced eysten. 

In the third period [10th~20th day ef the sickness), at vidob - tine 
the leukocyte count in the peripheral bleed begins te increase cradualiy, the reactien 
to the protein stimulus is absent or agemes a pexvadoxical nature. 

In the fourth period (2ist-30th day) the pocitive reaction to wilx in restored; 
a ita strength 4¢ exceeds the reaction observed in the eninsis before the Lyradiation. 


These dais. show thet there is a definite « #ifference between 


the intensity of hematopoisais and the functional capacity of the erganian for 
Remetiog 40 the protein etinulue with leukocytosis. 

In recent years progressively mere fa.tz ere being accumulated which 
courirm the fect that leukesytio renctioens ocour with 4he participation of the 
hemaitocoletica apparetus and are asseciated wita an inoreaged produstion of mature 
slonx ts of the grenulesytic series from the bone marron (4,5 ood others). HD. 
ankel'nikewe sheved chat leukscoytesis was obscrved following tht injeetion of a BCG 
culture not only in the peripheral bleed vessels but also in the tleed vesacls of the 
internal organe and was asesoniated with +: changes in the myelocras ettesting te an 


increase in gremlesytopoiesia (11). An increase was noted in the bone-marrow 


hematopolesia following the parenteral injection of milk (1). We observed an 
Sncrense in the protein an nucleoprotein matabcligm of the bene marrow under the 
4nfiwenes of wilk and other agents producing a leukecytie reaction. 

Therefors, an incraage is the leukocyte count in reaponee to stinulacion 
ie not only an index of the state of regulation of the bloml Sut alac te some decres 
reflects the funetional peesibilities of the bone aarrow, which do not siways colncide 
pith ths oviginel condition of hematopoiseia. 

the existence of an adequate lourscytic reaction in the first seek after 
Seyadiattieon shows that deapsite the marked depression of heaxtopolesis & mare er leas 
norsal regulation of the blood eysten ie maintained in the irredieted organi mm 
up to a certain peried, ax there are certain fictional reserves whioh eseure a teaporary 
incraase iy the leuxecyte sount. 

In the literature there ia information to the effect thet the cousfnation 
ov ssdivtion injury ead a wound (9) ae well as of irrediation and infeation i$) 
in certada cases ¢< aye the development of radiation leukepenia and reduses the degree 
of it. The repeates adwinistretion ef killed microbial outlures into irradiated rabbits 
syexte: & cortein atimlating effect on hamatopoiesis (6). Our resulis are in agr eames: 
with theese dete and indicate the expediency of using hematopeietic sticuli in the 
anti yg periods efter irradiation. 

A aieturbence in the leukocytic remctions during the period ef inoipient 

eacovery of homatopefesia ie apparently conditioned, by sd large, by the changes 
in the normal regvicstion of the blood system, because the bore marrow at this tine 
couteina & considerable number of bematopoletis elesexta. the meoheniem of 


disturbance of thie reguiation needs further stuly. 
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Conclusions 
1, Redietion sickness which occure in rabbits following a total~body 
irtadiation with X58 in a dose of 600 r, iz escoolated with a change in tha reguiation 
of the blood system, which is of a vave-form character. 


2. The leukecytic reaction tu the parenteral injection of milk is inverted 


mm the fxekz first day efter irradiation, recovered o the third to 16th day, 

eCanss savaaeuical or is absent fran the 10th te the 20th day ent is ageiv recoverad, 

moaeding the normal by the 2let te 30th day. 
3, A disturbance in the regulation of the blood syerter: daes not cclineide 

iv time with the disturbanes in the hewatopoletic function. During the paviod 

sf warzed depression of henatopoiesis « parenterally injected protein etimuluse produces 

n temporary increase in the levkeoyte count. ‘tho paradoxical reaction is most pronounced 

juring tha reried of insipient regeneration er saree ee tigzus. 
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